Heterologous expression and purification of the serotonin type 4 receptor from transgenic mouse retina.
Recent breakthroughs in the solution of X-ray structures for G protein-coupled receptors (GPCRs) with diffusible ligands have employed extensively mutated or recombined receptor fusion proteins heterologously expressed in conventional in vitro cell-based systems. While these advances now show that crystallization of non-rhodopsin members of this superfamily can be accomplished, the use of radically modified proteins may limit the relevance of the derived structures for precision-guided drug design. To better enable the study of native GPCR structures, we report here efforts to engineer an in vivo expression system that harnesses the photoreceptor system of the retina to express heterologous GPCRs with native human sequences in a biochemically homogeneous and pharmacologically functional conformation. As an example, we show that the human 5HT4 receptor, when placed under the influence of the mouse opsin promoter and an opsin rod outer segment (ROS) targeting sequence, localized to ROS of transgenic mouse retina. The resulting receptor protein was uniformly glycosylated and pharmacologically intact as demonstrated by immunoblotting and radioligand binding assays. Upon solubilization, the retinal 5HT4 receptor retained the binding properties of its initial state in retinal membranes. With the engineered T7 monoclonal epitope sequence, the solubilized receptor was easily purified by one-step immunoaffinity chromatography and the purified receptor in detergent solution preserved its ligand binding properties. This expression method may prove generally useful for generating functional, high-quality GPCR protein.